Modification of alterations in cardiac function and sarcoplasmic reticulum by astragaloside IV in myocardial injury in vivo.
Astragaloside IV, the primary pure saponin isolated from Astragalus membranaceus has been found to have potent cardioprotective effects. In this study, we aim to investigate if the beneficial effects of astragaloside IV on cardiac function are associated with improvement in sarcoplasmic reticulum Ca(2+)-pump function in myocardial injury in vivo. Myocardial injury in rats was induced by subcutaneous injection of a high dose of isoproterenol, and the therapeutic effect of astragaloside IV was observed. Isoproterenol-treated rats showed widespread subendocardial necrosis, a rise in serum lactate dehydrogenase and creatine kinase, formation of lipid oxide product malondialdehyde and inhibition of left ventricular diastolic and systolic function, which suggested severe myocardial injury and acute heart failure. Moreover, sarcoplasmic reticulum Ca(2+)-uptake ability and Ca(2+)-ATPase (SERCA2a) activity were significantly reduced. And the level of SERCA2a mRNA and protein expression was also markedly decreased, associated with a decrease in Ser(16)-phosphorylated phospholamban protein expression, while total phospholamban level was unchanged in the isoproterenol-treated group compared with controls. However, these biochemical and hemodynamic changes in the acute failing hearts were prevented by treatment of isoproterenol-induced rats with astragaloside IV. Likewise, the observed reductions in sarcoplasmic reticulum Ca(2+)-pump function as well as in SERCA2a mRNA and protein levels and the phosphorylation level of phospholamban in the injured hearts were attenuated by astragaloside IV treatment. These results suggest that the beneficial effect of astragaloside IV on isoproterenol-induced myocardial injury may be due to its ability to prevent changes of SERCA2a and Ser(16)-phosphorylated phospholamban protein expression and, thus, may prevent the depression in sarcoplasmic reticulum Ca(2+) transport and improve cardiac function.